of administered bilirubin has been observed in hypophysectomized rats when compared with normals (4, 6, 10, 16 ). These observations suggest that the transfer of bilirubin from plasma to bile may be adyersely affected by hypophysectomy.
The following studies were performed to determine the role of the pituitary gland in regulating hepatic uptake, conjugation and excretion of bilirubin in rats, and the specific hormone(s) responsible for this control.
Normal, hypophysec tomized, and thyroidectomized rats were treated with various hormones, and hepatic uptake and excretion of bilirubin were estimated following intravenous administration of unconjugated bilirubin.
The activity of hepatic UDP-glucuronyltransferase ( UDPGTase), the microsomal enzyme responsible for transfer of glucuronic acid from uridine diphosphoglucuronic acid (UDPGA) to bilirubin, was estimated in vitro.
METHODS
Sprague-Daw ley male rats be tween 6 (SE) g; that of hypophysectomized rats 129 & 7 g; and that of thyroidectomized rats 178 & 10 g. The control animals were of comparable age range to that of the hypophysectomized and thyroidectomized rats.
All hormones were prepared in isotonic saline, pH 8.0, unless commercially prepared in diluen t, and administered by subcutaneous injection over the back once a day. The technique used for measurement of hepatic excretion is a modification of that of Weinbren and Billing ( 11, 26). Cannulations of the common bile duct and external jugular vein were accomplished under pentobarbital anesthesia, following which isotonic saline was infused intravenously at 0.065-o. 100 ml/100 g body wt per minute for 30 min. During the following 90 min, a 100 mg/ 100 ml aqueous solution of recrystallized bilirubin (Eastman Organic Chemicals) in 0.45 % NaCl and 0.45 % Na&O,, pH 7.8, was continuously administered into the jugular vein at 0.065-o. 100 mg of bilirubin per 100 g body wt per minute. The same rates of infusion were used for both normal controls and endocrinectomized rats. Body temperature was maintained with use of an incandescent light bulb, and rectal temperatures were measured in randomly sampled animals to insure normality.
Bile was collected in preweighed tubes in ice in the dark for 30 min during saline infusion and for three consecutive 30-min periods during bilirubin infusion. At the completion of the study, blood was drawn from the heart, and the liver was promptly removed and perfused with 50 ml of cold isotonic saline through the hepatic veins. 2.5 mg/day X 15 days; and protamine zinc insulin, 1 U/day X 6 and 15 days and 2 U/day X 6 days.
Serum and her bilirubin concentrations. At the completion of each infusion study, bilirubin concentrations were determined in liver and serum (Fig. 6) tomy, enzyme activity increased during the first 4 days, returned to normal on &zys 6-8, and then decreased to approximately 30 % of normal activity during the ensuing 110 days (Fig. 9) . Thyroidectomy resulted in a similar decline beginning at about 8-10 days following surgery (Fig. 10) . The lowest levels of enzyme activity, reached after approximately 3 months, were similar in both groups of animals (Figs. 9 and 10) . Combined removal of both glands in the same animal resulted in the observed initial rise noted in the hypophysectomized rats and a relatively rapid decline in OAP glucuronide formation thereafter (Fig. 11) . L-Thyroxine administration to hypophysectomized rats ( 1.25-10 pug for 15-22 days) restored OAP glucuronide formation toward normal ; 22 days of treatment were required for complete restoration (Fig. 9) . The same doses for 5-6 . days were without effect. Thyroidectomized rats responded more promptly (Fig. 10) (Figs. 12 and 13 ). Using the standard method for estimation of glucuronyltransferase activity with bilirubin as substrate, enzyme activity was not altered (Fig. 12) . Concentrations of UDPGA needed for optimal activity were also unaffected (Fig. 12) . Enzyme activity in the absence of added UDPGA or with suboptimal concentrations of UDPGA was higher in the hypophysectomized and thyroidectomized groups than in normals (Fig. 12) . Enhancement of enzyme activity at suboptimal concentrations of UDPGA was not ob- served when OAP served as glucuronide receptor (Fig. 8) . Administration of thyroxine to hypophysectomized rats lowered bilirubin glucuronide formation to normal at suboptimal concentrations of UDPGA, but did not affect bilirubin glucuronide formation at optimal concentrations of UDPGA (Fig. 12 ). In these studies a single determination of CHUB was performed through the 90-min period of bilirubin infusion. The same technique has been used in monkeys, but 3 hourly determinations were performed demonstrating that the 1st hr of CHUB is lower than the 2nd hr, suggesting that the uptake is relative to the serum bilirubin concentration ( 12). The 3rd hr CHUB in monkeys is again lower than the 2nd hr, probably as a result of saturation of the hepatic storage sites ( 12). In the primate studies, the rate of infusion of bilirubin had no effect on the rate of uptake, providing that the rate of infusion of bilirubin was twice that of the maximal CHUB ( 12). Th us, in the rat studies, the use of a single 90-min period for determination of CHUB may be accepted as a suitable estimate of true maximal hepatic uptake. The calculated normal cumulative hepatic uptake and reduced excretion of bilirubin are supported by the observations that both liver and plasma direct-reacting bilirubin concentrations were 3 times higher at the end of the study in hypophysectomized rats than in normals (Fig. 6) 
